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(57) Abstract 

PROBI_EM TO BE SOLVED: To suppress the occurrence 
of. a congestion in an ATM (asynchronous transfer mode) 
exchange, to increase valid throughput and to ensure the 
justice of throughput between VC (logic channel) using 
the same output line. 

SOLUTION: An ATM exchange system comprises a core 
switch part 40 having an ATM cell exchange function 
among high speed input/output ports, extension input 
buffer module parts 50 multiplexing a plurality of low 
speed input lines 91 to high speed input ports 71 and 
extension output buffer module parts 60 separating 
outputs from the high speed output ports 72 into a 
plurality of low speed output lines 93. The extension 
input buffer module parts 50 can execute queuing for the 
respective output ports and for respective service 
classes. The extension output buffer module parts 60 can 
execute queuing for the respective output lines which 
they store and for the respective service classes. The 
core switch part 40 emits a back pressure signal 101 and 
the extension output buffer module parts 60 emit back 
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:*lHaSfST' A TM-b ;i/ Sr^S^-ts A TM^i/;^7-i^"e 

^ u »v t/ Y - fi^ tc/^;^ b T $: ^ s m :d 
:/3llBfiSfgT*ATM-fe;VS:2fl^f-6ATM55^S/:^'ri*T' 

y'^m^. msmi(Dim^j^7<ti\mii)'^(DATM'\zjv 

^mtu m^^m:hA^:/y7'ev^-J\^v\t^ 
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m^^cf:^iyx^ti^^mn>mmti!,j3/'^vy7=ei^ 

A Tu^mm^^^^mi3Ay y 7mim>^y^4 
y^Bt. mimm<Dim^jtxJ:j\mi)^^(DATM^jv 

IBii£S^A:tr/X^:; "7 r ^ i^:x~;i/gUT'tj:A TMt;i/^5g$fe 
tfAyy7=e^:^=L-)m^^'t^^m^^^ 

mmmm:^Avy7'^t:f=L-)im\t. ^omj^vyy 

mmm}<tiAyy7^V:i,-)m\t. mmi<DAv 
uy y^-m^^zj^^Lx^n^mEt^mtj^- 
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Mi2 Srfctc y n 

r7 - ^ (Dl^^ic/t; i:T®£:«jtC3^ h r 10 
ii*^t|3&T^-^:^;i/tf'y h u- (AB 

R) ^^7.^mu mABR^^x\zMLx\t. mm 

^^m^^mcwmy^v- KRMir;i/p«gtcfajzE$tifc 

^/)^tB«:r^-^:/;i^tr'y hi/- h-l^tf-:^ (AB 

R) ^^y.^mu . 

mmmn!i:hAvyy=tv=2.-)\^\t^ ifriHABR^^ 
:^coi&^^^^^;i/ (vc) c*ruT, -en^s^af so 

-KRM-fe;i/©4Jtciaiz£^-6#e«:^-r&:!ii:, 

i:-r 1 72^ 3 (DV ^•f tl*^ 1 o{CfaiS<0 A TM^ 

mMSkKtiJ'^vyr'^v=L-)\yB\t. ^cos#«riet' 
®$nem:tr3K- h^/S;:^3.-ii, ^^.y-x^^^a.- 
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i:, $:mi:-r«»f&^9lCia^(^>ATM3^^^>X^ 
. 1] ^mMm}<hAvyr'^V=L-}hm 

ffi:^J[H^i:l&S^^;^;^ (vc) %<mi5t:Wm\^x 

<r>mm^^^)\^ (VC) CJ:SA^>:7rt5^S*^ien^ 

^m^^tiz.}!. $:mi:t*'2)ff^i75M3CDv^'rn 

1 2 ] ifriBmi^jK- hn^^=L-\zis^^^Wi 
V<Dfmm±mSAz^^A>:;yr^miiimi't 

ffi:^>'^y y7=^^J=L -)\M^(omi^mm!^^=L -mz 

(VC) \z^^/yjyTammiiimt^m>:.i. 

[M:^^ 1 3 ] ^am&tj^7<:h^^WSiomm,tji 
m:^lH^T'ATM-fe;i/$:3^S|-t'5ATM^^S/;^5^A 

{ziBvi^v^y^v^fmismxtb^x. m^ATM^m 
(DATM^mm ^mt^ mtj/"^ v y r^mm^^ys 

>(-J^mt. i$i2^©<S^«:A^lH^*>e»<Z)ATM1r 

vii^^(ow,i3-^m^^a>^tj:&t±m§i\z^mt^^p 
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itfiatp^y^-f y^x\ mti^- h^KMM^ti^fm f^iDATM^mm^^t^mtf^^vyrmmuDtm 

tiAyyr^i^a.-jm^^u 10 <mmA±i/^yy7'^va,-jmt. mmm^jimt!^ 

i7>^P>yi/^-fi^|:^^Lfci:$tc, ^ti^^mt^ <S^^f£<t^l'DOMmmtiAyyr^V=L-;im^^ 

mEMmmtiJ'^yy7'ev^-jmx\ -^tom^'^yyr h^tcA^o-b— t^j^^^;^#{c^:x->r 

timmKt!J^vy7^v:^-)\^x. msmz(K>Av ismzis^^x. 

m:^:f<-h/\(^ir;i/ffi:^$:f?jii't^;?.7^*y:/$:'irt/:i^ 20 y-( v^^o.-(D^=L'-^ti^mi<D\^^\^m^m^t=.^ 

^^^ir^ATUimS^iyy^v'h.<r>V'^\^vi^mmi5 fc, mi<D/^y^^u^yi/^-fi-^&±Ta)|fii2ffi3SA 

& . tinvyr'^Va.'-)\^^SE,\^. 

f^iDATu^mm^m-^^miinvyTmrnD^ mmim2.a>\^^\^m^m.tc^\z. ®2®/^y^:/ 

;^>f^y^S{5i:, mmmmmiKtiWUti^^cD ATM . U^yt/^-M#$:±T<Dttnafi^:*>'t*y7r^i^a- 

r^V=s^-')mt. msmrmtii^'-Vfs^^o&.ti^!: so itff2JmM3/^^y7T^i?^-;i/aiT% tlrfaig2<Z)7t^y 

;;^#lC:^zi->r>^$:pItg^i-SATM5^2/:^7^A<Z) tfnB4^X>r ^y^SPT% Mf2l|3(OA^y ^:;^U^y S/^- 
t(i34^x>r ^y^ST% m;^3j<- h^icffissn^tfi^ y7'ev=L-}\^(K>ii)y^i3^^Wit't^y^^^)/^^'^ 
y.>( v^^=i^-'<D^=^'-m^miayh^^^^m.tdS^ t/cii:&4f^i:1"SATM3S5g^S/X7^Aa)h^t:«y^ 

l|lcD/'^^y^>^U^y>>Y~^-^«r^TOi?rfaS«A 40 

:;^/^y'7T^S^rL-;i/gls^|g^U [11^16] t5f^^m;^/^^y ^r^i^^-;!/®! 

m^mt7<hJ'^^yyr=^Vn.-)\^X\ ms^ip^^v X. ±X<DimMm><^J'^vyr'^VzL-)m\H\z^ 

t?rfHfi2^ai:^A^y:7T^s^it~;i/Si5T% "tamj^yyr ® lo^mieu- hi:, i^na^m;t;>'^y"7T^i/'^ 

u^y $/'V-^-^&l«iH«*i^;^>f ^y^SJ^^U S^^IBU- hi:$:^fi5(ctf1ic-ts;^7^^y e>K: 

ltffB4^^^^y^Sr% iui2|l2(OA^y^yu^yi/'V- istiz^h. S:4f«t't^fl*3^1 3 72^^1 5 ov^-fti*^ 

^#$:^fiLfe^$tC, ^ti^r^f S^i^ffi:^/^y l oCiS^ATM^g|fiaS/>;-7^A(Z) h^t^y i^lBffiar:^ 

y7'^iyzL-}\/^<r>'^)\/^ti^^±'t^7.'rv:f^^ 50 ^ 
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R) 

mmmmtiy'^v vr^ v^-')\/^m^y ;t c - h r 

^V7.^l>.0^ h ^ tl ^y 
R) ^^X$:^U 

itnaramz^j/^v^r^s^i-^i/SiiT', i&ibabr^^ 

^ft<;tc^^piig U- h «:tf^U 30 
x(3D^s^^^;i/ (vc) {c^LT, -en/j^fif^^ 

S:mi:i-'5if^^l7!rM3(^)V>^n*>loCfB^ 
A TM^^S/X7=-A(^ h ^ t *y f;fm')m. 

t^mihdii'^vyy'^'J^-r^x. ^©S^pTIBu 

Ml 5COVv-f^A^lOlCfH^0ATM^S^fia^>X7^-^CD 

[11:^2 1] W^mcKtinvyy'^v^-jm^z 
^w7.>f *y ^i^ap=^ii- iicD-M^i: U 50 
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H'^y^|:^SU:^zt-i:<^fgtc^t:te>nA-i^- hSlfraJtcj: 
U^1"SX7^^y::^$:$e)lc^t/ri:. 5:^^:1-^11 
#^1 37!?M1 5COVNl'tLAUotCiaig(7)ATM3^^ 
J/Xt- A<D b ^ »y 

a, «:#^i:1-^m^3g2 UCfB^CZ)ATM3^^t/X 
T- h ^t: »y 

C^^3i2 3] mQm}<h)^^vyr^V=L-)\^ 

X\ 't(D^(Dii!,±|^^-hM^^^=L-<DA^yy7^mM^ 

mtimmtmm^^^ji (vo m<om:^xmm\^x 

(Omm^^^:^)]^ (VC) tCJ:-5/^y7rd&^S;0^'^ti-? 
*^c^b^v^iS:@x.Tv^Si:^^c^y^>!^*y h&J^I-S 
X7^«y>^^$e>fc#t/3h, STmii-r^lf^^l 3 75 
Ml 50Vx-ftl*UofCl2^CDATM33e#iei^>X"r-^(Z) 
h^t:^y^ilfi^& 

/^^v h<D^liitiWm\z^^Ayyrt^M^im^ 

m:hJ'^^yy7=^v=i-j\y^[f^(Dmti{mMm^::^-mz 

(VC) {z^^/^vyr^M^im-r^mtL 
X. ±iatc<k »Jt11|[UrcM$:^m:t;4<- h^^S=^^-ic 

^-^:^jmxmiiLxm^m^^^:it. ^(imtt^m 
^1^2 3izmmArM^wmi/x^i^<Dh^ti-ji^m 

[000 1] 

[^CDm-t^mnSm] ^mm\t. ATM (Asynchro 
nous Transfer Mode : |^i^|^^--K) (OTT' 



(6) 

9 

^:^Jl (VC) mCDyi^JV-'^yWAm^^^'r^^t. 
[0002] 

[0003] 029 tc^l-m 1 oymmA TU^mkiy 

*/t»V7T^i^^-;i/SP8 0- 1, 8 0-2. 8 0- 
3, SO-Mt^^t^. mi7bm^(DX^/<y 

7r^e/zL-;i/SP8 0-i'-8 0-Mii, ^^x^n, H 
i;2r3imM©A:feEB|S9 1-1, 9 1-2. 9 1-3, 

9 l-Mt. mi7!;^MM0^mm9 2-l. 9 20 

2- 2, 9 2-3, 9 2-Mi:^C^$tlTV^-5« 

t|»^;^>r »y5='g|S4 0 ' li, iii;2?^i|M(Z)ctip^{igiS9 2 

-l'-9 2-Mi:^i;f5MI|MOffi:*lHB|®9 3-l, 9 

3- 2, 9 3-3. 9 3-M^{Cgg^$nTVN-5. 
l^i;!rM^<7)A:^Jll^9 1-1-9 1-M, mi7b^ 
|^(3!)cfi|SlH^9 2-1-9 2-M, J3 j:rJP|| 1 72^^ 
MC9ai:^lfiI|®9 3-l— 9 3-M(^>5rli. 15 5Mb 

[0 0 0 4] msoiz^t^^iz. ^A±}^^vyr=ei^ 

zL-jmso i^f^ms) \t. mi7bmm^<D-^-\^:^ 30 

ir^:;^^.— »v hS 1-1. 81-2, 81-3, 81- 

114 trx^^^X3.-»y N8 1-1 — 8 \ 
a-»y h8 1-1 — 8 l-A\tKjjJ\vy7thXm 

<. 

[0 0 0 5] :^;r.T', Ili72f^4c?>'9— t^"x^^:^:3. 40 

:i^y h8 1 - 1 — 8 1 -4 C<fcoTil#^$n-5^ 1 
|^4(D-9— bT:^ (K^ti^y^^^;^) -en-Ttu @ 
^l^»y h U— M^— fcfX (Ctmstant Bit Rate Service 
:CBR) , o^tf^y hU-h-lf-l^::^ (Variable Bi 
t Rate Service : VBR) , r^-^'f}\/\^v h U- 
V-^—yi^Ts (Available Bit Rate Service: ABR) , 
iS^XSmi^\^v h U- hit- tr;^ (Unspecified Bit 
Rate Service : U B R) ti^^. @^l^*y hU- 

\^7. (C.BR) ur;u^^A^i&®/^-9— tr . 
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^ hu-h-y— 1^>^. (VBR) ti, yr;i/^-rAj^Bj 
> u r ^ >r 2^1^ - ^ iifi-y- - tr>^ 3 o ^ ^ x r-y- 

3j<-hT*^S. r^-^^;i/tr^y hU-hit-hTX (A 

BR) \ts 3seE#l5E'r6«^:^ifc^)LANT:^y^^-s/ 

3>tCfeTli*e-9— tr>^T'feSa TCP/IP aras 
mission Control Protocol/ Internet Protocol) tjiE<D 

^ >r;i,tr*y h u- hir-\^^v\tmmm^m>ir\z7' 

-4J^$:ff e)o ^y^, T^-^>^;i/ti''y h l>- hit- 

^S:l3^^^S/H>T'd^T*^-5A^, ii^T*<S^U 
- h $:effirfi^tCT*fT«S3|-rs. i^^bf ^y h I/- hit 
-tf';^ (UBR) ti, ABRiif^^ tr-^l/-hPC 
Rb*>n:t^^t/3>iS^^tC^§L?fcVN;b^. ^^J»J^ 

v\ Lfe*^oT, i^^l^^y hl/-hit-hr:;^Ttt®® 

[0 0 0 6] mi72^4COit-l^XiJ^^XrL->y h8 
1-1-81-4 ti(^^CO«M§::t-rS(OT% OTT* 
Ji, ||l(0it-i:^x^^^::^3.-»yh8 1-lCoi^T<0 
*^j2E^-5p l|l<Z)it-l^>^^^>?.:iii^y h8 1-lli, 
m 1 7!rMI|M(^m:^lHH?§ 9 3-1-9 3 -Mtcm-t-S 

\t. ^^7.xmmmm^8 2\zim^tu -^-coffl;^ 

tilHl©^S!KMS 8 9 (^A;^3gtcg^$ nr v 

'tjmzimtitix\i^^. 

[0 0 0 7] 03 UC^-r<te)lC, tfi:^x-f ^y^SP4 0 

'ti, mi7b^mM(otii±!mm9s-i-9 3-M\z^ 
n^tiMP^-r^m 1 ;!?^»ioti«^>r ^y 4 1 

-1, 4 1-2, 4 1-3, 4 1-Mi:. ^p5Mf# 
SA:;^4 2i:, /t^y ^rd^^fif1TOiJ4 3 A^y^^ 
l/'ye/^-^^4 4 i:$:;t-r^o ^#J#M>'^;^4 2 
li, ||173r^N<^W4I1^9 2-1 — 9 2-Mi:||l 
7:^il|M(Z)tti:K>^'^'y ^=^3.-4 1-1-4 l-Mi:{C 

g^StiT(.^eo ^i75M^cDEm;^>r^y^^ii-4 

1-1—41 -Mtt^n^tlH 1 73?lg||M(Z)ffi:^;llKS9 

3-1-9 3-Mfcg^$n-5o miTbrn^co^mT. 

^^^^a-4 1-1-4 i-Mttm:^7/^*y:7ri:LT 
[0 0 0 8] i^^r. 02 9-3 l$:^bT, Hi OtJ^ 

3f50ATM^g|»^':^xAcD-fe;i/;^>f *y^>^^iM^tco 
V>TSi^-rS. A*lHBfi§l9 1 (W^W^) t^^mKt^ 
ATM-fe;Wi, ^5;^/li^J^5lim8 2CJ:i;ATM 

fe±T% mmtiitiiti\mm^^^'-s8\zmi^^ti^^ 
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3.-4 iT'Ji$feSg®ir;b*^e>0lcffi:*7liB«9 3 

d^«ft^4 Sli, 4^7.>rv^^:x-4 iCD^n- 
^^m^^^. >'t^V^yU'^yS/-V-|§MS4 4li, yVy 
77d^gtHBcS4 3 0«;&-rs4i^>^>f ^y^:^^-4 

Tl^^JC;5:oybtft^;^>r^y^^^-4 l;b^i-S 

0 1 A:^A^v:7T^i/'rL 20 

-;i/fP8 0P«gco/'«>v^^*:^i/'yi/^-^^8 4ii, $M 

[00 0 9] rOJ:^{C, miC0«£5fWATM^^i/ 

rT'(7)ATM'fe;i/<^)^$:l5^<?fe«?)lC, -e<Dffi;dtS^ 
0 1 %L±X(n7<^)\v'yr\zM\.xWL^^>i 

[0 0 1 1] ®3 2tc. ^W^mfr>m-Mtim^r^. % 

llNCD*mAJ7A^y7T^i^3.-;i/gIS5 0 ' -1, 5 0 
' -2, 5 0 ' - 3, 50 ' -N^:, mi7!r3g^N 

cDi[^ai:/3yt^y:7r^i/3.-;i/6i$6 0 ' -1. 60'- 
2. 6 0.' -3. 60 ' -Ni:S::ti-«». EaK(Z>0l9 

(nmmi3J'^v^7'^V3.-nM^mi^x\^^fi\ -en 

€tU loT'tj^V>„ 50 
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[0 0 12] mi7bm^No^mKtiJ^vyT=tVzi.- 

;i/gP5 0 ' -l'-5 0 ' -NC0#^ti42jc<^A:^tlKS9 

iicg§^$nsi:^ic, S|i;3^Na)jaa\^A*y7 
r^i^3.-;i/giJ5 0 ' -1 — 50 ' -Ntdu ^n^tu 

l|17!?^NCOA:^3K-h7 1-1. 7 1-2, 7 1- 
3, 7 1-NtCg^$nTVN-6. 4^>^-r^y^SiJ4 
0" ti, |gl75^N(DA*3K-h7 1-1-7 1-N 
iilll 73rM||NCDm:f73K- h 7 2 - 1 . 72-2. 7 2 
-3. 7 2-N^Cgg^$nTV^e, miT^^N 
(^>!!£^m:/j/^*y7r^i;ii-;i/ep6 0 ' -1--6O ' - 
N<Z)#^tt4*(Z)m:^lpaiS9 3ic^$ti'5i:*C, H 
i;!^^N(7>J£^m;^jA^y:7r^i^^-;i/as6 0 ' -l 
— 60 ' -Nti, -en-rtu mi7b^i^(r>^ii^^-V 

7 2-1 — 7 2-N{Cg^$nTV^'5, A^lH^9 1fe 
J:tJ^m:^[5£fil9 3(D^>^(j:l 5 5Mb p sa>'^im.^ 
A^tK- h 7 1 (^^^^) J3<kr/ai:^J3^<- h 7 
2 (^^#^) (?[>#>V(t6 2 0Mbps(Z>^i^l2i^^ti 

[0 0 13] ^7.^v^^A 0" ttll55*;&Am:^7!l<- 

i;zi-;i/gP5 0 ' (^^^) ti, (.z.(mx\t 
45fc) (ZXgaiTfcA^^jiii^g i$:#fibTft3^;^-f^y^BiJ 
4 0" (DimtjLKti^s- h 7 1 (^^1^) ^saym.^ 

#i£^m:^/^^y7r^y^-;i/^6 0 ' (^^^^) 
li, Emx>r^y5^Bi54 0" Oi^;fem;t;^-b7 2 

«;ffi:^[H^9 3tc5)^ilt-^tS:9$:^v\ m:^tieS^O=^- 

:x-;i/gP5 0 'T'tjU ATM-fe;i/$:^m:^lfi^tC*> 

3gai±rA^y7r^y:i-;i/gU6 0 'T*%, ATM-fe;i/$: 

[0 0 14] assic^^sn-S^tc, :&*MA:*/^*y:7 

-9— fcr>?.^^^>^rL->y h5 1-1. 5 1-2, 5 1- 
3, 5 1-4i:, 4^(D^JJm§i9 l\Zl^:^tir:L^^ 

j^snso mi;5^4(D-9— tfx^^'^xrL-^vhsi 

-1-5 1 -4 li, i7^:^/':^-'hWmmb2t^^ 
>^^^®fe^J^S^SiJ5 3^^D^^tcKg$tlTv^-5o 11175^ 

^4 <Z)if- ^:^rL- *y h 5 1 - 1 - 5 1 - 4 ti. 
^tl-rtu @5£l^*y hU-h-y— tfX (CBR) , pJ^ 
\fyhU-hi)—\^^ (VBR) . T'<-53^;i'tf*y h 
U-M^-- 1^;^ (ABR) , feJclfM^i^^v h h 
-9— ti'X (UBR) ^m^'r^mi7b^4(D-^'-\:f:^ 
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[0 0 15] ^i;5^4co-b— t^:j^^^:^a-»y b5 

1-1-51-4 \tmm>m^^^^^(^x\ ott- 
m 1 TbmmNomti^- 1-72-1-72 -Njc^ttsf 

-6p #^K^.y-x^ii~5 8-ia)A:^li. . 
i}<- hS'J^)^ 5 2 {cg^$ tu ■ec^m:^l± U- hill 
5 8 - 2 $::^bm^J^>r ^y^P^SiS^ii- 5 8-3 

8-3 (Dmij^itwmmcmm 5 9 c^A:^a@tc^$ 

4xTVN-5„ f^^D^, m;^75K-h*f^S;^j.-5 8ii. u 

- hWm 5 8-2 $:r^(Cli$tf{K2®y-;^^rL- 5 8 
- 1 i:^«^>f ^y^P^ai=¥^- 5 8-3 (Dummv^ 
^, tHl©^MPaS5 9 0ffi«@J±i^7Xra«feirHTO 20 
5 3C0A:^^Cg^$tlT^.^-6o 
[0 0 16] m;^7K-h^fS;^a.-5 8S:-9--tfX^^ 

gP5 5ljU #m:^5K- h^fS:^^- 5 StC^VNT^ffS-r 

c) m>jiyy7^M^mm'r^, j^^^^^h^mm 

RMiz;i^m'7\t. ABR 
^^7.C0/t^V^r7_ ^CRMi2;i/^C^ER (Explicit Rat 30 
e ) m(m^ih^^i7^, 
[0 0 17] ia3 4tC^$tieJ:e)lC, 
4 0" li, ||17!rMI^NOm:^3K-h7 2-l'-7 2-" 

-41-1, 41-2. 41-3, 41-Ni:. ^ 

d^f5#fiAx4 2i:, A>y:7rt^«ttraJ4 3i:, A 
^y^:/W^yt/^-IMas4 4i:$::tt-^o ^i3#^m>'t 
yt.4 2\t. ^lB^N<Z)A:^3K-h7 1-1-7 1- 
Ni:||172r3i^N«)cmx>r'y^:^rL-4 1-1-4 1 

^11-4 1-1-4 l-Nlj:-eti^4xmi7!^^NcDm 
:^3i<-h7 2-l-7 2-Nk:g^$tiTV>-5. ||i;2r 
ll^N©TOX>f *:;f^:^rrL-4 1-1—41 -NlicfifRr 

[00 18] 03 5tC:^$*v«><fc^tc, #JMai:^>'^^y 

(?!>'9"-tr>^i^^Xii-»V h6 1-1, 6 1-2. 6 1- 
3. 6r-4i:, ^J37n-h7 2 m^^) IC§^$ 
ti;t^^:^/im§lB(B3^6 2^, 4:^<Dlil,i3\m9 3 
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Mir;i/^a^6 7fcj!)^b«^$n5, ^ 175^1^4 cD-b- 

-l^>^^^;:^:xji»y he 1-1 — 6 l-4li, ^^X/ 
[iB^d^^ 6 2 ^ ^;^fS®feii}^ 6 3 ^OfStCiS 

6 1-l-6 1-4tju Hen-?*U @^fcf»i;hl/-h-b' 
-Y^y. (CBR) , Bfi^fcf^y trx (VB 

R) , r'<-^y;H:^»y 1^>?. (ABR) , 

feJ:afM^tf^vhU-h-y— fc^>^ (UBR) SrH^-t 

s^i;^iill4CD-y— tr>^^^xfli-efe^, ^i7!r^ 

[00 19] mi7Jr^4<Z)'9— t^x^'^:;^n.n«:; hs 
1-1-61-4 \tmmm^^^^^(DX\ OTT' 
Ji. mo)-*?— trx^^:^3.-»y h6 1-lJC0V^T(Z) 
^^j^^^So ||lCD-t>--hfX^^>^rL-*yh6 1-lti, 

4 2^©m;^tHl^ 9 3 izMf^-r^ 4 ^com:^[l^jS^rL 
-6 8*^^^$n'5, #m:^Ii^f5=3pi-6 8©A 
^'^;^/lH^rj5>SiS6 2tcg||^3n, ^(Offi 
:d5glim©i^^::^ra®$fcft«^6 3 ©A:^jagtcgsl^$ 

[0 0 2 0] i[^SA:^3/t^v7T^i/'ii-;i/SP5 0 ' tm 
titc> jfiaim*y^y7T=Ei;i-;i/ii6o 'i±. ffi*© 

A^A-;7r^s;^rt-;i/ai5 0 ' tc#^e-r5m:^3j<- h 
-) tcfcit^H 1 <^)^#«Ite u- h i:, tmm:fj/i^y y 

6 8 tCiSt-t-Sm 2 (^^f^ oltg I/- h ^fmt^. 

[0 0 2 1] wmmij^'^yyr'tt/ii-jmQ 0 ' x 

-6, \mj<h)^vy7'^v=L-)\/^bo 'x\t, 
=^-%\z±mmm^\.x^<mm'^'-%^x±)\ 
y 7M^i&t^x^f£\^ ^mitt^. 

[0 0 2 2) JeHTlC, 03 27!r^3 5S:#RaLT. H 
2 COt*BJW)ATM35S^:^X-5^i:^(^-fe;i/>^^ 

mcovNTiji^g't-s, MJcoAi7EHSS9 1 ^im-r^m 
mxtiJ^yyr^tVzL-jv^bo ' (^{^^) T'ti, 
A^eass i*^e>«s&A-rsATMiz;i/«:i^^:^/3K-h 

SG^I^ 5 2 C<k *J ATM'fe;i/(7)|g$fcm;^3K- h hi?— 

m^zL- 5 8 c*SI«i-So m::^3i<- hm^^- 5 8 
Ji, ltfi^bfe*-2>(c, -^K®y->t:^n-5 8-li:^- 
hMOTs 5 8-2 t^.y.^ ^y^(^SiJ^:x- 5 8 - 3 
JCj:»J^$tV-5« ATM-fe;Wi^$!J{C>(E'®V-;^^^ 
- 5 8 - 1 l/-h©fiSaiS5 8-2tCj: 
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^p^gsp^n- 5 8-3 mr'i2jv^im^m\Bm^ct^t>m 

^3.-4 1 lC*&^$tl-5o 10 

[0 0 2 3] fmy(^4^y^^=L-4 lT'liATM-b;i/*« 

^<D't}vi)^^mizmij7i<- h 7 2 jcjfttfisn. 

^m:^A»y:7 7^>>?a.-;i/gI56 0 ' (^E^^) \zm 

[0 0 2 4] jBaaiffi:^y^i;7r^2;a.-;i/giJ6o 'r- 

[0 0 2 5] Z.(D^'^fj:m^S(J(Dm2(D^(DATM^m 

-4 1 (w^&^) <D^^-m'^L^\'>m^m^rc^ 
0 ' im^) 'x^g^f -sfe'ttT'^^o ^mm so 

[0 0 2 6] :i0^^rjim2(D^^^^ATM^C^iyy^ 

r=,. z.(D^^fjtm^(Dm2(D^^^ATM^$m^iyy^7' 

Mz^^i^Amti/^y 7 r r^cD h ^ t ^> i7m^t LX 

^<Dmtjm!Siimm\^rz,m^\z^<Dmtj/^yyr 

[00 2 7] 

[^f^^m^i^^^ t-r^wm ±12111 fe^t;^2cD 

V^ATM^mt^y:i.7'J^iz\tmzi&^^j:^ tjiPiM 
-m:^lHS5§tc[l^Si^-r S r i: C J: ^I^^tc56^ 
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y, m-mttm^^^tf^^^^^^j^ (vo cd:*^ 

mir^vc^X<Dy./v-:fy h^A^^±<^X'^^j: 

[0 0 2 8] ATM^mtiyy^y'^^^ 
3X<D^mm.i:m\l.xmjy^J^-':/y 

h^jk^^mi-t^ATM^^>yy^^/^^J:XJ^^<D h 

[0029] 

mm^m:^^r:^i^(D^m ^^mimm^n^ at 

-hiKD^^a^ATM^wmm^m-t^mijj^yyrmm 
mo^ys^v^^t. mi<Dim^£Xij\mi^^^(DA 

i}^i^(Dmti^^<Dm^fjimijm^izimt^. '>^^< 

miMjjiy yr=^t^=i-)mx\t^y.^ y^ma>m 
tt^- h^ti'^-^-'}:^y.^^y.mz^:i'->fy^t:-^m 
imm:h^'^yy7=^i^:n.-;mx\t^^ti^i\m^ 

[0 0 3 0] ^^mx\t. ±wmc^m-t^ATM^ 
m^yy^uzts\^^x. ^y^Btrnmrnti^'^yy 

-mi^^isb^tb intern i(DL^\f^m r^t^ fc> 

H 1 (D/^^y ^ i/^-m^^^XO^m^MjAy y 

v=L-jm\t. 'toMj'^yyrt^mMfi^^i^^it>(btir=. 

m2(Dl.^^m^WLr^t^iZ. m2<D/iv^zf\yviy 

^-m'^^^mK±iAyy7^v=L'';m^^u ^ 

^^x.tz.^^cnj^vyy^x^vv^-m^^^'t^m. 

[0 0 3 1] ^fc, im^x\t. immcM^^Ai: 

ymm.^y'rh\zii^\^x. }Hwmmmszm!.-t^ 
(r>^^z.xmmM^y)\^-'fv v^mx^^^>i>L 
%tc, n-)SidmmiLm&^^yo^xQ^y)\^-^v v 
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[0 0 3 2] ^r-. :^^mv\t. ±Mm^^m'r^AT 

■v:^;b (vc) m<Dn:^vmmLXiD^. J^>rvh<D% 

J:-5/t>y7ri^:^fi:t^^^-v:^;i/ (VC) \Z^^Av 
y 7 t^^Mti^tti'etKD U ^ V \M t:m.X V N -5 i: ^ tc^ 

(0 0 3 3} $^fC. :m^X\t. ±fa^$:^t-'6A 

0 i^r jgfSe^ciiifi u- h Sr^-s i: a b r 

^ r;- KRMir;WCiffii&1-'6. 
[0034] 

[0 0 3 5] 01 
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^i/=L-)Vm[Z. ^tl'etU 5 0 (^S^^) ,4 0, 

[00361 03 2K:a^i-ATM5kSf#i«i/J^7"AT«i, 
4^;?.^»y^^4 0" A^^l Wt^y^':/l/*y^>^— fi^ 
1 0 1 ^±X(mmA:hAvy7'^i?^'-Ji^5 0 ' 

HZmtATM^mSti/y^T'^^X^t. if>^X>f *y^4 
0;5)^||l(^A^v^::^U'vi/^~^#l 0 1 $:^TCDJ[^ 

10 mmmt}^^^yy7'^vzL-jm6oti^m2ts^xj^m3<D 

/"^y ^rf\yv i^ir-fi^ 1 0 2 fejit; 1 0 3 Sr-eti-rti 
^TcDii^lA:^/t^v 7 7^ 5 O ^i;tr4^>^ 
>f^y^gP4 0^iiaiLTVN-5„ ffij, i^^om^Xt. 
fi£Sgm:^/l :7 r ^ -MiS 6 0 *^|| 2 j3 <i: H 3 CD 
y^^y^:/U*y 0 2feJ:tJf 1 0 3 Sr-etl-ftl 

>r^y5^sp4 o/\i2lmuTv^^;^)^ fimm:^A^y>'T^i;^ 

;i-;i/g|$6 0ti, ||2C0A^v^yi/*yi/-V-{i-tl 0 2 
<3D*^ S:^T<Di!®A:^7A 7 T ^ e^a. -;i/S|S 5 0 /XjUffi 
20 ■rSJ:e>^CbTt^^V^U m3(DA^y^:/L/vy 
i>^-fi-tl 0 3(D^^$:tm;^>f *y^aS4 O^jSlffil-S 

[0 0 3 7) 02$:#fig't'5i:, fi!31A:^j/^y 7r^t; 

Uim'^ 3tC^1-t;C0*^^^$tlTV>S.^.$:R^VNT, 
03 3lCa^-r^a)^ll^a)^$:^^^o Lfcii'^^X. 

Ay ^zfuy t/^ -^mmz 5 4 <mm^^ittiip< 
\,z. m^^\>z7s<'t^<Dhmm^mm^m't^^(D\z\-m 

30 [003 8] /^y^:/l/*y^^-SMSP5 4ti, I^IO 
/^y^-fUytz-^-m^l 0 1 $:cti^>?.>r*y^8P4 0 

(01) t^ih'^m'r^\ttf^^)Xtsi<^ ^2<r>A>y^^V 

«(^5 9$:SW-r-5„ 

[0 0 3 9] m^^^m-t^t. ^y.^v^mo 
X. m^4.\z^'r^x^y^mo" t.nm<Dim.^ 

^■r-So Ufe*^oT, 03 4tCa^-rt,<D2l|^:^<D«||S: 

40 M^^^o>\z\-m-o^^m^^^\^x. -ene>©i5iq^ 

[0 0 4 0] Ay^^\yyi/^-^m^Ab\ts fi[£5Sm 
:^A^y7T^S^n-;i/S|J6 0 (^:^^) (01) *^e> 
||3(^)A>y^:;/U^yi/^-'fi-tl0 3S:^^LT, 
ir^X^\Z^7s^y^^=L-Al (1^^^) 

[004 1] 04S:^-rsfc, fef3Sm:^jA»yr^r^e^ 

4 ^.^,$:[^vxT, 03 blZ^-r^^tlJ^v 
50 :7r.=Et;^-;i/giS6 0 ' i:(l:eKz«fiX$:Wi--5). Of^ti^ 
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[004 2] A^yyr-fU^yt/^-^^m^SA^t. ^ 

;i/SS5 0 m^m^) (01) fcJ:tJf«t;^>f*y^«J4 
P«g<Z)y^^y 7 r d^gfiTOS 5 5 ;t)^^-r ^^P^ 0"^ lO 

8tcfei:t'£>^^.V-:^^:i- 5 8-1 tW§^y.>( *>^rt 

^=1- 5 8-3 :^^rL-:^tli:;^3lliJS^/ 
[0 0 4 4] ^G\V^7.^V'^^^^^<T»^VVy^ 
mf—ZfJ\y) 2 0 1 ^y^SP4 0 20 

[004 5] 07fCia3Sm:^y^y:7r=ei^n-;i/SIi6O 
I^Oy^y7Td^^SiMgP6 5;«)W^1-^if^|:^^ 0^ 
vyr^m^mrr-'f)^') 2 0 2feJ:Of2 0 3C0-M 
5:^1-. fefc^ffi:^;y^yr7r^t^3.-;i/g|S6 0i^co/X^y:7 

[0046] 

lill 1 ofifcsaA^/^'v 7 r ^ i^i-*;i/Sis 5 0 - 1 iSckrjJ 
^ 1 (!5^ffi:^/x*y s;^^-;i/SP 6 O - l <^^$:0 
l|275MIIN<^)i23SA:^>'Vy^7^i:^3.-;i/aJ5 
0 - 2 - 5 0 - N 2 T^^^NCDSSMm:^^^^^ :7 

T^i;^n-;i/SlS6 0-2 — 6 O-NC3D0^S:^LT^^ 

T, miOfi^&A:^J/t*y7r^i^rL-;i/gli5 0-i(ii 
o(Di^-l:f>^^7^>^.:i-^yh5 1(0*^$:^*s l^l<^ 
5Sm:/7/t^y 7 T^S^a-;i/gi$ 6 .0 - 1 li 1 o<Z)-y— hT:;^ 

[0 0 4 7] c|^;^>r ^y 5^054 0F^^C^V^T, 

thCbpcs)^:)!^!*^:, /t»y:7T^U'yt/Y-%^4 4 

«^T(Z>i£®A:^>'^y:7r^i:^:i-;i/ai5 0 im^ 

m) ^znhx^KOJ'^v^^Xyvi/^'-m^ {.BV C 50 
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s) 1 0 i ^^mt^n #fisiA^A7 7T^i;zi-;i/ 

®5 0r*li. HKD/^^y^'T/U^yS/ir-fi-^ (BP_C 
S) 101feSttAcyVy^^:/l/^y2/^-Sm54Ji, 

l|la)/^y^:/u^yS/^-M# (bp_cs) 101$: 
^:x.#^cSll(DU^v^^Qth(bpcs)S:fli^i^'t•'SA\ S>S 

Ot^/^^yJ^T/l/^yiz-V-fi-^ (BP_CS) 10 

-\^y.^yy.^u'Mmmz^\:,tc'mmi:i^mtrji^. 

[0 04 8] -15. mkmi^'^vyr'^v=L'-)m^o 

(Z)L/^VvfiQth(bpoxb low) ^r^A^c^, yt^y^^l/ 
^y ^^-fSMSPe 4 li^T<Di2^A:^;A'y 
;i/SiS5OlC^UTm20yt»y^:/U*y$/i?— H-^ (BP 
__OXB_LOW) 10 2$:|g^'t^, ^mMK^lf'^V 
yr=tV=i.-)m^ox\t. %2o^nv^^\yviy^- 
M# (BP_OXBLOW) 1 0 2$:A^y^:;^U^y^:/'V 
-SMS54Ji, ||2<^)yX^y^:/l>'-;2/^-fi-^ (BP 
_OXB_LOW) \0 2'k^\ytz.m^if^-V^^(ri 

-feyi/itmSr^^ih-r^o -9— kr;?.>:7^:;^.#ic|^2(^b#VN 

liQthCbpoxb low) fe'5V^^i||2<©y1»y 
^^T/U^yiz-V-fi-^ (BP_OXB_LOW) 102^ 

[0 0 4 9] fi^m:^A*y>^T^2^:a-;i/^6 0 
(SS^#I«) lCfev>T, ±A^y7T^SQoxb im^. 
COb^VvfiiQth(bpoxb high)^^^3'=^^> /^*y^:/U 
^y ^>'V-|§MSIi6 4 liiu©tc<iS-r^ff»^::^-<'yf"BP4 
OtC^UT^S^y^^y^^U^yi/^-- d-t (BP_OX 
B_H I GH) 10 3 «:^-rS. iWt:^>f »y^aP4 0 
T'li. ||3cD/^^y^:/L/^y^>-^-fi-^ (BP_OXB_ 
HIGH) 1 0.3$:^fiUfcy^y^";^U^yC/^-^^ 
4 5ti. m^(r»'^V^^\yvV^-m^ (BPOXB_ 
HIGH) 1 0 3 «:?efibfc«^<7)ft^ffi:^/^^y 
y^-;i/f{J6 0/sODir;i/m;^$:^$jl:$it^„ 
[0 0 5 0] J^JLhlft^L^ciieJtC, ±f^l56^JlCi:ti 

(02 9) ii, i:»Jll5i^;^d:;K-h>r>^:7.Q-x$: 

mmm-^^^^if^^mz <fc e a TMssemesi/xr -6. i: 

\%. We>A^C2(c|g^CJ:«>ATM335^$/:^^AO:^*^ 

^c^>Mm. LS I|^g±<ot^>8SPFJ£i&ifco^|§^& 

[0 0 5 1] Hm\^y^y>'T^yii-;i/6P5p 

iEU '^)\^mkWi<fc.^\z^y.^v^n^O'P\m 
m:^jy^^y 7^i^:x"-;i/aj 6 0 A^e>#§M34^Slll J: 



(12) 
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[0 0 5 2] EQti^mieu-hOfl^Q^Sra^l-. 
-jm 5 0 - lJ3<J:yf^ 1 (Dfi!31ffl:*/t*v -7 s;^- 

^to - 10 

{0.0 5 3} ^^m^m:t3Ayyr=tV^'-/meo m 
^mtt^- hff^cDHiiJ^- hMm^3.- 5 8<z>{K®x 

^ - 5 8 - 3 S^CO^^T'fe-S -/^ 

SCI} -MIN (BR ClJ XN Cn 

[0 0 5 6] JL^U:|5L^UfeJ:-i>lC, _bi^l£iWci:n 30 

^i;^-;i/gfi6 op^(^m:;^[il^J^^:x-- 6 stcfcVN 

3.-;i/iJ5 Op«g£Offi;^;K- hm=^:a- 5 8 ^^.v- 
x:^zi-5 8-1 i:>(©©>?;>r^y^P^^=^rL-5 8-3(7) 

-<'y^l^SP^a.-5 S-S'vtD'fe^l^EiSlU-hS:. AT 

h5hi^y^jc?tifLT, -ene>m'©y-^=^^-5 8- 

T iW^tC <J: Sit - bT:^ ^ ^ >?.rao5^^S:IX U 
[0 0 5 7] t,fz.. m^if^-vm (^^^) 



**f/^;:^:i-:g$:fffi^LTX>f^y^p*3Si$$(l^^iz;i/$:^ 
ffi:*y^y>'T^^:^3.-;i/i$6 0Ttju :^>f ^y^rtSiffif® 

[0 0 5 4] mSO<hnvV7'^V3,-)m^on(^^ 
hm^3.- 5 8<Z) U- hftiffTO 5 8-2 
^U-h^it. Sml6^'-^tf^6 6*^^f^fpItg 

r 5 0 i om:^3K- h \zn 

P^LtcmJj^- him^=L - 5 8 (7) h^fiTO 5 8- 

2tC^$nSi^U-hR Ci] ti. ;J<-h#-^iCO 
ai:6jK- hc7)yD-/X;u:^ii-9 OT'im^nsSf^fpT 

igl/-hERg [i] ^^0m;^^~h^^£;^:i-r5 8 
Cfc»tS3^.^,(^T^'7^-f:A^C|S[Nvc Ci] 

6 8 T'tm^ tlS^mtg U- h E Riine 
[i, j] (ZLXT'Nvc-SNvc Ci. j] ) 0^^<D 
[005 5] 

mi] 

7 2;b^iRirrSffi±lHB&R9 S^Ctitl^T-^J&^^^SA 

yVCfJC$:^L:^fc^(7)(^>i^$: U- hfWaJ 5 8 - 2 

^s;iL-;i/ffli5 op^T'i^-m:^lHB(®fT^®vc8S[Jciie 

5 0;i^m;^tlI|g^VCgJC$:#;^LT3llMl^- h 5: 
[0 0 5 8] r^^ctc/ ATMir;i/i:>'^>r»y h^ogg^ico 

h=i;i/MtcATM®;&^^oT, ryu>!r->>3>^i:A 
[0 0 5 9] t-r, TP^U^-i/a>®*«^lil:^$:^ 

h^»y^/hU-^Min) -enSrATM^lctS? 
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[0 0 6 0] ±{ac^^nhn;i/MtcUT«Wxtf, y^^-j 
\H^fmt>r:^tMz\tim^OX&^. Mti. ^^^^^y hiL 10 

[0 0 6 1] mz. 01O$:#fi«UT, tsmM3/^yy 

BP5 6ic<fcSA->^r*y hmi^cmMiZ'D^^xmm^ 

h 7 2 - i tClR^Sn&^ffi^EEjiS^Si^^IiB I/- h 

ERiineCi. j] u ^tmtjmmm^) . iS^ZJ^'tO^ 
-<yvciS[Nvc [i. J] *^e>, rmom^2(D^^ 

[0062] 

-58 \zn\rt^B^i3]sm^^MWLQ\ine C i . J ] 

3) , y^^lr^y h«)5g$fem:^3lHKIAtc<fc^c&%SQ 
line Ci. A] i: L#VMlQth(iine) ^ SritSEi-S U 
■r*y:/F4) o ^jUd^SQline [i» A] ;i)^L#vMl 40 
Qth(line)i^^J=fe/jN$V>;fce>li (Qline Ci, A] <Q 
th(line)) ^ ^^^v V^mrn^^ Q\%^<Di^t.J^^-j 

line [i. A] ;^^b$V^'fiiQth(line)Ril^^t^ (Q 
line [i. A] ^Qth(line)) . ^"^^vh^^Wm^^ 

6 ti, U#VNMQth(line) i <Z)m:^73K- h 

7 2 - UcmLfeffi:^^- 5 SCfcltS 

ffi:^jlia®AtT$®r^7^>r:/vci5cvc^Nvc Ci. 

^V^MQth(vc)5:tf^■t^ U7^^y:/F5) . 50 
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[00 63] 
GR3] 

^ N n.u 

Z,Z.X. KttilI^A^^-^T% 3^^l^lfS#*^SfitC 

vyr^^mmM^s\z^<^A^v ha>mmv c\z^ 

i:ly$vMlQth(vc)i:S:it^e (Xt-^v:/F7) . ^ 

Lt&^tSQvc*^o#vHiQth(vc) J: y 

(Qvc<Qth(vc)) > /N''!r^vh^>hffOmP5 6t«o^ 

^tfiQvc*^L'^Vv^Qth(vc)*^Ui^e>tf (Qvc^Q 
th(vc)) ^ >'t>5r*i;hSf^§[RTO5 6tt-e<Oyt^r^yh$:J^ 

[0 0 6 4] J^U:^^Lfei:e)tC. JJ^^^T'li, fi£ 

3.- 5 sizm^-r^A^y h(D^m^i:. m^^- s 

mt}^- h*ffS;^i-5 8tcfett'5m:tFiii^oT^7" 
ijimm^^ti^i^isb^^^^^i^xnm^^h^^m 

t^iHtiJWm^z^^Avyr^mMt ^imi^X^&) 
TV^4bo rCDr.iltCJ:*;, m:tr:iK-h^i^;^ii-5 81^ 

aJ(Dm:^IlBliJ^/t*v -7 T d^AS: U- hftijfafSP 5 8- 
[0 0 6 5] $?3tC. >'^>5r^y N(D^fi.nPg$:^-r^$ 

yr^mMtimt^i.^^^tiyX. tmm±mm 
^zn&^tir=.L^\^m^'^<Dm±jmm^o:>ri7^-< -fv 

[0 0 6 6] ^^{z. mmA:hAyyr=ei^=^-jmbO 

\H(DRM-^)\^iim^S 7 iB^Xmmii^ijAyy7=ti>=L 
-jm 6 0 \^(DRU^}\4m3 6 7 C j3t:tS RMir;i/^Q; 

[0 0 6 7] >'t*y^i7-KRM-fe;i/A^£SgA:^A^v7 7 
^t^n.-;m5 0{zmi'r^t. ^CDA>v^r7-KRM 
^MZMt^y^tV- KRM-feMi-ecOjfiHA^Ary 7 

6 0 $:jijg-r^rt*f 3&®T'> RM-fe^l/^Qs^giJ 5 7 
li, ^ofi23gffi:;^A^y>'T^i^rL-;i^6 0a>^^Brig 
u-htmgi56 6A^^, ^<mmmt3Ayy7^i:^zL- 
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r=eV=L-j\/^5 0\z^t^t. RM-fe;i/^ragiS5 7 

5 8-3(D^.;^-^^v^rtaiS^ii-:g$::77rC- KRM 
■bMcH^jit/, :73rC7-KRM'fe;i/;«>^[®ffi:/jy^-/7 lO 
T^s;:i-;i/8P6 0tc5ri3ifi-si:$c*i> RM-fe;i/^ 
BPS lif^yitKf- KRM-fe;i/P^{c^^iittifciK©^^ 

[0 0 6 8] RmWbfe«f:e)fC. JJ^yfeMT'li, A 

tfi^:^-r^y5^S4 op^(7)4^x>f *y^:^n.-4 1 

A B R>7 h ^ H ^ $:|^-r eillfiiS^f^tCii^/ 

§P6 6iju ^n-/^;i/ar^-9 0tcJ3^^'5^^pTIBu- 
5 0 tj:^E'®:^>r y^m^^=3.- 5 8-3 CD^^.:^-r y 

BR^;:^:;^(7)^D-A;i/:^iL-tclSoTJi, #fiJ^A:^J 
/X^y7r^S?3.-;i/giJ5 0 $:7ijl-ra:7:4-r7- KRMir 

[0 0 6 9] ^k\zM:i^mj^^-y<\zr:i\,^x. mi ITbM 
02 8$:#^UTiJi^t-'5o 0117&^2 8lCfeV>T 

[0 0 7 0} 01 173rMSI2 2tCfci>Tti, ^K-h/ia 40 
Kmti^2XSX\ CBR/VBR/ABR/UBR^^ 
y.(D4'i)'-\^7s^^:x ^m^-sjmti^^iz <fc S A TM 
S!^i/X7^ZxlcfevxT. E|^::^>r*y^gP4 0*^^CB 
R/V B R/A B R/U B R ^ t:Li^O 
mio>/'^y^^\yyiy^-m^ (BP_CS) ^mBir 
-5r-«)C0||lOU#V^ffiQth(bpcs)^i* -etl^4x8 0/ 

6 0/4 0/2 o-fe;i/i:U *i®m:^7/^y7T^s;i- 

^ (BP_OXB_LOW) ^2:Xfms<D/^y^:fi/>:/ 
i/^-ii^(BP OXB HIGH) Srf&M^iir^fc 50 
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«?)0|^2j3<}:t;m3®b$Vv6|Q^(bpaxb low) ^-tt^ 
Qth(bpaxb high)»«n-?4x8 0 0 0i2;i/fe<fcUt8 1 0 
O-^jVUt^. Jfefe, ||2cDA»y4^yu*y2/-\'-M# 

(BP__OXB_LOW) ^CJ:^;3alffi$:ih«)^^^-6■l^- 
tfX^'^T.tiUB RC0*ii:1-So 

CO 0 7 1] S*JtC, 01 i;3^1 6$:#S^Lr, A 

#fiMtC0VNTIJi^1-S„ 01 17IrM01 6ti, ^fc^^tc 
J:eATM3^^^/X7^Z:^^CfeV^T, ^ 1 COfiiSgA;^/'^ 
>y7T^^^-;i^5 0-l(D^l(DA*IlH«9 1 (# 

1) i:l|2(?[«tf^m:^yt»y7r^$^3.-;i/gP6 0-2(© 

^4C0m;^[Egi9 3 (#4) t<DmzViBM'^7s(DV 

*y7T^i^^-;i/ei55 0-lcol|l(Z)A:^7[lSi9 1 (# 
1) i:^2(7^a[^ffi:/3yt»y7T=ei?n-;i/gP6 0-2<Z) 

^4COtfi:f3tlBaS9 3 (#4) i:(7)f^{Cig^$n7^UBR 
^^XODVC 1 {Cj|t-'5ATM-fe;i/3 0 OtC^^fUTAm 

[0 0 7 2] 01 itjLhiavci*UTMir;b#vci 
1 oDiimA:^ A *y 7 r ^ s^ii -;i/SP 5 0 - 1 \z^ 

[0 0 7 3] ^1*, 01 2{C^1-i:e)lC, ^^7./^^- 
h»fJ^SiS5 2li, ■t®ATM1r;i/3 0 0O3:^e?S/3 

mm^iix.'enm 2 offi:^;^- h 7 2 - 2 ^j: t;ju b r 

^^:;^-efe-5ri:$:ig^U -ecDATM-ir;b3 0 0 $:U 

B R ^^xm<^mi3^- h 7 2 - 2^0m:^?jK- 
^3.- 5 8(ZXK^.y->^^^- 5 8-1 \Z^m't^o 
[0074] mz. 0 1 3 IZ^^-t^ e) tC> *T' U- 
h^ras 8-2lC|fi:^$tlTV>-6ex2lU- h^ilil 0 
OMbps"efe«>(OT', -ie®y-^>^^a.-5 8-l:ib^«E> 

{K^.:^<f 'y-J^P^SP^^- 5 8 - 3^c^-fe;i/^7!)^ i o o 

Mb p smiizfjt^^^\zm^:^nrc±xATM^){y3 
oo\timys>(v^^m^=L'-5s-3\z7^^n^. a 

TMi2;i/3 0 0 J: y tjttr«C|^$tlfeATM'fe;i/*^«?>!i 

izim:^^ 5 8-3 *^^Jtm^4^Tv^ 

ATM-fe;i/3 0 o*ME©:^-f ^y^P^ai^^i- 5 8- 

[0 0 7 5] z:3T% 01 4K:5^1"<J:e>JC. /^y^^:;/'!/ 
y i/'^-^im 5 4 <^>#:t-r -V^ 

(Dfp^:^^V^^a.-4 l-2i)^(b(DVBRi^'^X\tZm 

m^n^mi<DA-j^:fuvi^^-m^ (bp_cs) 

1 0 i^m2aymi&i3^^vyr'tV=L-jvBG0-2 

tS-h0^2(K»\v^^\yvi/^-^^ (BP_OXB_ 
LOW) 1 0 2^:^t:fTV^;&v^a)T' (A*y^::^U^ye/^ 
-^^3 0 i x^ay. "ON" tt$MUTV^-5 - i:?:. "O 
FF" \X^m\.Xf^\^Z.lL^m^'t) . UBR^^X^ 

<D[m©@5feMM5 9 im2<Dmiii^- h 7 2 - 2^0 



(15) 

27 

nx, m 1 (OAfj^- h 7 1 - 1 fe<ktJf^r5»^S/t;^ 

4 2 S:jJiE&Lrm2<Z)ffi::^iK- h 7 2 - 2 JC^fj^Sby^^ 
2C0i*^>^-r'i;^^rL-4 l-2lC|S^$n-2>. ATM 
ir;i/3 0 0 J: y t;l5tC*&^$n)cATMir;i/*^^itilC|| 
20tt'gt::^>r«y^=3\ri-4 i-2A^^5im$*iTvxS, 
ATMi2;i/3 0 Otl^m20t^yf.>( 1-2 

[0 0 7 6] dZlT, SI 5tC^-r<J:e>{C, Ayi7:/U 10 

:t^^3 0 2$:^t*-5i:. ^2<;om:^^- h 7 2 - 2(Z) 

m 2 ofiSgm;^/^ ^y :7 r ^ ^>'rL 6 0 - 2 ^(7)^ 

SCDAvi^-^i^Vty^-i^^ (BP_OXB_HIG 
H) «:$J-tTV>;&Vx®T> ATM-fe;i/3 0 0ti||2©t*> 

''i^:^>(y'^^=L-A i-2AN^||2<Dm:^3K-h7 2- 
2tC3l^m^tu ^^ll20M3Sm;^>'^y:7r^t?:x- 

;i/as6o-2(C3^e,4x-5, m2(mmmti^'^yy7=^i^ 

i-;i/6ii6 0-2 TSi, ^'^:^/Iifi«gtfc0«m6 2ti-e 
(DATMir;i/3 0 0(Z)n:^i5?i/a>'^^#fi^LT, 55 20 
^feffis^jia^iii^- b^:;^^^xffi[I?5)^^tx^ti^4 (Dmti 

(DATM-fe;i/3 0 O^UBR^^^;^^<3D||4 (C>ffi:^lHBi« 

9 3 (#4) m<Dmti\Bmif^^=L-6sizmi't^o 

ATMir;i/3 0 Oi*Jt;tufc*&^$ti^cATM-ir;i/A^e) 
JIll^cm:^^H^/;s:=^^Il-6 83^)^e>i2lm$4^Tv^^, at 
Mir;i/3 0 0A<m:*»IiI^?t^)c£;:^ii-6 8o^c^-r 

So 

[0 0 7 7] rxT% 01 etc^-r <fce)tC, m4(Dmtl 

11Q5S9 3 (#4) ^CO^'^;^r^ffi$fe0jmP6 3:6^UBR 30 

3 (#4) tcjs^msnso 

[0 0 7 8]rj^fC, 01 7feJ:trai 8$:#B^bT. 

(BP_cs) ^^L^v^iie^T-efes^tc, 
<i-^(BP_cs) ioi^m^t^r:Li^a>mi<Dh^ 40 

V^MQth(bpcs) (=2 0't;i/) OTT'^S^tC, MSCCO 
ATM-fe;i/3 0 0ti^m2<Dmtl^'' h 7 2 - 2^(0^2 
04'=^X>r*y^^3.-4 1 -2tC|l^tCSliPLfcil#® 
^im&^LTVNS. Cl<3DATM-fe;i/3 0 0 

m2(Dipm^^V^^=L-4 l-2<D^::x>^y 
^^=L-^Qcs^'^m 1 <^)U$vMlQth(bpcs) b 

(BP CS) 1 0 l$:^T0[>fieaA:^7/1^y7r^i^n 50 
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-;i/Sl55 0-lfeJ:tf5 0-2lC^bT|SfrrS, 

mA:hJ^vyr=ei^^-J]^oO-iiB^XJf5 0-2X' 
(i, A-;^^:/u^y$/^-S^54*«r<Wi©A*y^ 
yi/^yiy^--fi# (BP_CS) lOlSr^fifS^. 
m2(Dtiitf:^- h 7 2 - 2tT#©UB R^5>^.-fe;i'«)j^ 

[0 0 7 9] wmiz. ^:^4^y^^zL-^Qcsi^'^ 
-ydT.^'y 7.Mf^<D L $ V th (bpcs) A S^tC 
li. ^co4^:;^>r^y^^^-5g<^M^t-S'9— fcr;^.^^ 
X(7)ir;i/33l^l$:^?if:1-'£>fc«)a>m 1 0/Vy ^ ^ U^y i/ Y 
--©■^ (B P_CS) 1 0 1 $:^T(Dj6mA^A^y7r 
=e^:i-;i/aJ5 0-l^i:O^50-2 tC^tbTlSMI- 

©y^^y^yu-;2/^-iI# (BP_CS) m^b>^ 
-*C0|gl<Dyt*yi':/Uy2/-V-^i# (BPCS) 

[0 0 8 0] 01 9fe<fcO^2 0$:#fi^UT> ram;t^ 
/^-y7r^2^i-;i/ai6 0tOA^y:7TtSW^^Il2CDA 
(BP_OXB_LOW) 

^^tcovATiJi^i"eo mi Q\tm2<D^mtl^^ 
yyr'^P=r-jm60-2<DA^yy7r^^&QohxP'^ 

79 9 9-fe;i/T*fe-5^(C, ATM±JV3 0 0ti^m2(Dm 

^m$:a^bT^^-5, zcDATM-^jvs 0 o^^m't^:r. 
tX\ J'^yyrt^m&Qobx.tm2(D/i^y^'fu^:;ty'V' 

-fi^ (BPOXB_LOW) l0 2^mit^t:^i^(D 
||2(7)L$V^>fiiQth(bpoxb low) (=8 0 0 0-fe;b) i^i 
±tC;&oTU^-!). tZX\ 02OlCg^^^e)fC, 112 

<^^ffi;^;/X^y7r^i;zL-;i/ap6.o-2T'»i, ^'t^yi^ 

^ (BP__OXB_LOW) 1 0 2^±X(DtSmAJ:J^^ 
*y 7 r ^ t?rL-;i/g|5 5 0 - 1 5 0 - 2 tC^UTIS 

mt^. «^SaA^A»y:7r^yrL-;i;SIS5 0-l j3,fc 

t;f50-2T'ti, A^y^^>rix.yi/^-S^5 4ttra) 
m2(DAy^^U>y^>^-m^ (BP_OXB__LO 
W) 102^^m't^t. m2<Dli!,tin<-hl 2-2^ 

[0 0 8 1] 2fe|^««JTli, mzoy/i^y^-fu^i/t/^- 

fi-t (BP_OXB_LOW) 1 0 2$:^-r-6-9— fc^ 
:?^^^y.%:VBR^^7.fz^^tLr=.i)\ ^COi^-tfX 

[0 0 8 2] 02 lfc<fctfla2 2S:^LT, fifSSm:^ 
yt»y >^T=ei/3.-;i/gU6 ocoy^^y:7rdWS*^l^3 0A 
yi^ZfU-jty-^-m-^ (BP_OXB_HIGH) ^ 

(m^mm\z^\'^xmmti>. 02ui^2<z^^^y 

y7=^V=L-'JvmG0-2(D/ivy7^mMQobx 3?>^8 
0 9 912;VT'^-5^IC, ATM'^J\/3 0 0ti^^2<mM 
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m:hA vyr'^ty^L -jm 6 o - 2 x^tz. 

m^LTV^^o X(DATM-fe;i/3 0 0S:^g^'rsrh 
X\ l|3a)/^>i^:/U*yi/^-M# (BP_OXB_H 
IGH) 10 3^^mt^f^^0ym3<Di^n\f^^Q 
thCbpoxb high) (=8 10 0) a±tC;fcoTl/* e>» ^ 

||3(DA»y^^U^vi/'V-fi# (BPOXB_HIG 

H) 1 0 3 ^maotmy^^ y^m^ o\zMhx^mir 

®4 5{ir(^3®yiy^:/u^y2/'V-'fi-^ (BP_o 
XB__HIGH) 103$:^^^^, ^2(0^7.^ 
v'f^^^L-A l-2lcML/T-i33©-fe;i/j2^$:f?ihS1i: 

-So 

[0 0 8 3] @2 37!rM02 6li, sfC^^JCi:^ ATM 

=L-)\M^O-l<D^l(DKtim^^l (#1) i:ll2 
oMm^ti^'^v yr=^V=L-)mQ0-2(o^A(Dmti 

IeBlS9 3 (#4) i:OiafCABR^^X(©VC*^e>tl 
^-;i/gI$6 0-2<Z)m4(Z)m:^imi9 3 (#4) il^^S: 

tji^Tsjzmmt. ^2<mMKtiJ^vy7'^v:oL-)m 

5 0-2©|^4(Z)A*llBlS9 1 (#4) T'fe-SCOT', V 
C 2 t »y r7 - K RM'fe;i/ii|| 2 (Z)i£51A:;^>'^^y 7 
=ev=L-)\^%o-2aMA(K>x±m^'^ I (#4) tcsi 

[0 0 8 4] 02 3fcJ:rJ®2 4$:#R^br, •7;tC7- 

as5 0-i(^>mi(3DA:^7lHlS«9 1 (#1) i:^2a^ 

^ij^v y 6 o - 2 <m^ (omtims^^ 

3 (#4) i:a)P^tC|g^$tlfcABR^^>^OVC2tC 
mt^ 7 :4- 17- K RMiz;!/ 3 0 3 1 OM^ti^^V 

7r^2^a-;i/ai5 0-ltcSiif1-e»i:, 4^^;^/3K- 

hS[|^I^5 2Ji, ^(3D7*»7-KRM-fe;b3 0 3®=I 

^ v:;^.asW-en-?nil2<offi:^j.i<- h 7 2 - 2, AB 
Ri^^:;^"e&'5r.i:$:Si8U •e-co^^'^-KRM-fe;!/ 

3 0 3 «:AB Ri^^>^ffl<Z)||2om:*J3K- h 7 2 - 23S 
(Offi:d7K- hm=^:3.- 5 80^K®V-;^^rL- 5 8- 
itcIS^^. iif^^ic, RM-fe;i^aJ5 7ti-e®7 
KRM-fe;i/3 0 3 A B Ri^^JX^:^^ 

zt-coiffis^-r ^v^i^s^n- 5 8-3 <D^my.>( 
t/o roi:^, ISS*i$n^ABRi75:;^M^:i-<^^'© 
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::^-r*y-5^i^Ss^^-:^»i4 o-fe;i/T'fe^«)T% :73fC7- 
KRMir;!/3 0 3p^{C4 0-fe;i/S:iBZ^-rS, 
[0 0 8 5] a2 4JiVC2(3D7*C;-KRM"fe;i/3 0 

3 2 <^^m:^>'^y 7 r 6 0 - 2 tcgl 

mx^tLh^oy^^mhx^,^^, i^'yy./wm}^^^ 

6 2li-e<Z)37:4-y- KRM'fe;i/3 0 3 C^)3:^^ a 

ti-mil4(7)m:/j[li^9 3 (#4), ABR^^;;^r'fe 
-Swil^rfSiSU ^CD>'5J-'7-|CRM-fe;i/3 0 3 5:AB 

10 R^^;^^coii4<z)m:^tHSiS9 3 {^A) mom±m^ 
fim^=L-Qz\z^m'^. }immz. KM-^Mmn 

6 7tt, 'e^^:75^r;~FRM-fe;bp^^cfa32£$nTv^^^ 
1 Otl^Mjy'X^y :7 r 5 0-1 \z^\'y^ A 

yr^&mme 5izmi^^. m2aymkmt!/^^y 
y7^t^=L-j\yeo~2(DAyyr^m&nmi^Q st- 
lju ^a-/Vb^a.-'^^v—\^y.^^y.mzwmrr^ 
fctbiz. ^^tm^A±iJiyyr=^i^=L-jmbO{zme'r 

20 tr;^^^>^.^lC>^#LT^»j, RMi2;^^f!^giJ6 7;^)^^ 

cosi^tciiU. -eo:7^i7-KRM-fe;i/3 0 37b^jijgb 
T^?^ll 1 ommA^^'^y yr^i^zL-jvbO-KDA 
BRi^'^T.mcDmtf^- hMf^^^r-^^yTtV- KR 
M'fe;i/3 0 3<Z)rt^^S^^;^So 

[0 0 8 6] ^mmmxit. m2<Dmmmti/^^:/yy'^ 
, v=L-)\/^Q-Z(DAvyr^m\^s^\t\t\:, 

«), miom^fjf^vyr'^v^-jm^o-KD'm 

2<Dm:t37i<- h 7 2 - 2^£DA BR^^:;^m^^-\t 1 

Oir;l/T'feS^I§!^Lrv^feX)^, ||icDfi£31A±A^v:7 
30 r'^i^zL-JV^bO - 1 X)^e>a>7*C7.- KRM-fe;i/3 0 

3(^)Siiftc<fcU, r4x$:4 o-fe;i/tcgraUTi>s. 

ti, mmAi:^'^yy7'et^=L-;\^5 0(Dli!tt!Ti<-hM 
ft^ =L -^^mmmijy^^y yy^^Vir 6 o (D?^>y 
yr^^m\WMQb\z^^'^^t^^\z. ATM3^^ 

Mt^^^^tf'^&^i)^^ ABR^^ys\zm^x\tyy^v- 

}^RM^jv^mm^^z.t{z^^). ^n^j^mmmm"^ 

' xT^^S:S:®*$-&'6ri:*«pTIBr'&So =l- 

40 if<D'f-^i2JVX\tfj^^^ATM^^^i/ys^/>.mSf(Dr:L 

[0 0 8 7] r^(C, 02 5fc<fcCJPH2 6$:#fl9LT, ^ 

c^m:^iissm^^ - 6 8 T'tm^r s a b r i;^y.m(o 

^i^-ejmu-h^^'^^y^O- KRMir;WCf2i2Bi-'5^ 
#liJCOVxT^^-r&. 02 5tC^-t<J:6JC, VC2(JD 
/^^y ^ r;- KRM-fe;i/3 0 4 2 (Dm^XJl^^V y 7 
^i/rL~;i/SiJ5 0-2O||4C0A;blHK§9 1 (#4) tC 

50 Slif-rsi:, i^^;^/3i<-hB(B^^5 2*^^m:^73K 
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->^^i- 5 8-1 tClSlfrreitftC, RM-^jV^m 5 
7 V C 2 A^fif 2 CD m:^73j<- h 7 2 - 2 JC 

r'^i^=L-j\^6 0'-2(Dm4<Dmijm^Qs (#4) 

[0 0 8 8] m2e\zmt^'b\z. Il2c^m:^^-h7 
2 - 2mi^;u;ti^DwVi/^zL-ic^t:r^^mtBu 
-hti, 4 0Mbps, -:&||2(Dt£^m:^>'^:/7r^ 10 

f:;rt-;i/glI6 0-2<7>m4(Z)m:^(n^9 3 (#4) tC^ 

ti2 0Mb p sX'&^ov. :l<^e>t>/^$v^^^e»<z>fire 

fea2 0Mb p sCCiy^^y^y- KRM-fe;i/3 0 4(Dt|itC . 

[0 0 8 9] m2 7^m^\^x. m^A:hA^yyr=et^ 

=L-jm 5 0 p^co hmm 58-2 tc^mtg u- 

7r=ei;a.-;i/ffl$5 o - iam2(0^ti 
7K-h72--2{c*f/^;LfcfeS-y— fc^;^^5xcom:^!K 20 
- h^JcS:^rL-5 8coi/-haomP5 8-2tC|Bt^U- 
hR [2] $:|S:^-r'5i:r5$:^LTV>-5, ^^pTIBU* 



h s:fm:-r tmi^ostc I/- vmm 58-2 

2(7)m:^^- h 7 2 - 20D^n-/^;i/^3.-{C^«--5^ 
#RTtBU~hERg [2} ti8 0Mbp ||2(7)|[^ 

mtiJ'^v y r'^V=L-)v^ 6 0-2 iciR^^tiT V >-6|| 

173^4<3!)m:*lHaS9 3 (#1, #2, #3. #4) 

ERlineC2, j] = 2. 3. 4) 
5Mbps, 10Mbps, 15Mbps, 20Mbp 

5 0 - 1 Ol^ 2 (K>mti^- h 7 2 - 2 JC^fS L 

ffi:^iK- h>^fS:^zi- 5 8 K^vi^nr^^-i -fvcWi 

Nvc [2] ti4, m2<7Mm&!,±A^yy7=tV=2.-)hB 

Bo-2ami7bm^A<o^±\m^z #2, 

#3, #4) |gCO$Sr^^-<:/VCjgtNvc [2, j] 
(j = l, 2, 3, 4) ti^tl-rtl2.. 1, 0, IT'fe 

m:/3JK- h^fs^rt- 5 8 tcia^i-sie^i/- h r 
[2] ij; Tia(DjKpS:4T-^$jn-5. 

[0090] 
0&SC4] 



EC23 -MIN CER ta XN m. S ER,. KJ3 xN ) 

RC23 -MIN C80Nbpsx4. 51lbiisx2 + 1 ONbpsx 1 + 20Xbp8X 1) 
RtZ] -MIN C3 20M1I9S, 4 0llb|is) 
R»} -4 0Nbis 



mf}^-- h 7 2 - 2 tc^rfsu^cffi^bJK- hm^^^- 5 

8CDI/- hftd^S 8-2fC4 OMb p s $:^-rS- 

[009 1] 028 S:#S^LT, /^■>!^y hc^)^ , 

iz;i/*^a3SA^/<*y 77 ^ i^3.-;i/giJ 5 0 CSIiF l/fet 

-5, 02 8ti, 2[s:^^tCJ;5>ATM3:^^e/X7^AtCfc 

v^T, miojmA;t;A^:/7 7'^e;^a.-;i/a55 0-i(Z) 
lli<z>A:trliB(«9 1 (#1) nmzommtiAvyr 
^y^-;i/eiS6 0-20)^4 0^:^11^9 3 (#4) i: 

oo-fe;i/T'fes» 



[0 0 9 2] 02 8C^V>T, ll20j[Si>'^y7T^i^ 
rL-;i/giS6 0-2 CllX^$;nT V>ell 1 75^4 (O^ti 

m^9z (#1. #2, #3. #4) c^*fSbfcffi:^ia 

«8^f5^rL- 6 8 tCfel-t ^^^f^pTtg U- h E R 
line [2, j ] ti-etl-?n5Mb p s. 10Mbps. 
15Mbps, 2 0Mb p sT'&^. ^l®Jl£mA:^A 
-y 7 r ^ 5 0 - 1 (DH 2 <Z)m:^73K- h 7 2 - 

40 2lC^fS;L^m:^:J^- h^/^;^rL-5 8{C53t-t^. ^2 
0Mm^±Av yy'^VzL-jm 6 0 - 20^ 1 TirMm 
40m:^IiKl9 3 (#1. #2, #3, #4)5S(mr 
^'■r-rrA^CjRNvc [2. J] (j = l. 2, 3, 4) 
t«n-?4x2, 1, 0, IT'^y, m:d[lSi^<Z)/'<^v>' 

5T^$tl'6. 
[0093] 
G69[5] 
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*^th(IIiie)" ^ 



tb 



'thdloe) 
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